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Table 1 Chemical composition of the ductile iron Wg /%
Cc Si Mn P S Cu Ni Mg Ceq
3.68 2.16 0.13 0.05 0.02 0.61 0.63 0.05 4.40
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Fig. 1 Schematic diagram of the SCDI ingots with different mold sizes
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Fig. 2 Model of the full-size ductile iron wheel
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Fig. 3 Cooling curves of the casting process of the SCDI
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Fig. 4 Matrix microstructures of the SCDI with different mold dimensions
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Fig. 5 Characterizations of as-cast microstructure for the SCDI as a
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Fig. 6 Numerical simulation results of the SCDI during casting process
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Fig. 8 Prediction model of the matrix microstructure in the as-cast ductile iron
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Fig. 9 Characterization distribution of the casting process for the full-size ductile iron wheel
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Prediction of As-Cast Microstructure in Full-Size Ductile Iron Wheel

ZHANG Hua"?, ZHANG Ming-hui', HONG Xin?, ZHAI Qi-jie®
(1. Jiangsu Yonggang Group Co., Ltd., Suzhou 215600, Jiangsu, China; 2. School of Materials Science and Engineering,
Shanghai University, Shanghai 200072, China)

Abstract:

The effect of cooling rate on sand cooled ductile iron (SCDI) was investigated by the design of the mold
size. Besides, the numerical simulation was conducted in the casting process of full-size ductile iron
wheel. According to the results of thermal test and numerical simulation, the prediction models of as-cast
microstructure were established and the microstructure distributions of the full-size ductile iron wheel were
predicted. The results showed that graphites were uniformly distributed in the matrix due to simultaneous
solidification casting process. Besides, the matrix microstructure changed little along with the radial direction
of the wheel, just showing the trends of the increase in ferrite content, and decreased in pearlite near the wheel
rim.
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ductile iron; numerical simulation; prediction models of as-cast microstructure
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